The relationship between the
Introduction
Methods for calculating evaporation rates on vegetational land have been advanced by Monteith and Unsworth (1973) , Brutsaert (1982) and Sutton (1953) . Most determinations of sensible heat, water vapor and other scalars on a vegetated surface are based on the assumption that scalars satisfy a gradient-diffusion hypothesis (e.g. the Bowen ratio method, the aerodynamic approach and the bulk transfer coefficient approach (Thom, 1975) ). Although an exchange phenomenon occurs because of the concentration gradient of scalars in the trunk space or the lower part of the leaf space, counter-gradient or zero-gradient fluxes are usually observed (Denmead and Bradley, 1985; Raupach, 1987) . Denmead and Bradley (1985) reported that the fluxes of sensible heat and water vapor in the bottom space of a forest traveled upward, even though the gradients indicated a downward transfer. Raupach (1987) horizon and at two different heights (0.2m and 1.2m) to obtain dry and wet bulb temperatures. Three-dimensional wind velocity and temperature were measured with a sonic anemometer/thermometer (Kaijo DAT-300) mounted 1m above the ground. Analog signals from fast-response instruments were sampled at 10Hz using a digital data recorder. Net radiation was measured with a net radiometer mounted at a height of 1m. Conductive heat from the mineral horizon toward the surface of the O horizon was measured with a soil heat flow meter at three locations, 2cm below the mineral horizon. Soil temperature was measured at three different depths (0, 10 and 50 cm). A tensiometer was installed at two different depths (10 and 40cm) to determine the matric potential of the soil water. A weighing device to measure evaporation and condensation from the surface of the O horizon was constructed and recorded measurements every 10 min. This device consists of a vinyl chloride container with steel mesh attached to the bottom. It is 20.3cm in diameter and 30cm in length. The container is covered with a plastic sheet to prevent rainwater from percolating out of the bottom. Soil samples containing the mineral and O horizons were taken directly from the forest floor and fixed to the container which rested on an automatic recording balance.
The O horizon per unit area was sampled directly from the forest floor and the water contents of the O horizon, along with the oven-dried weights of biomass, were measured by a gravimetric technique once a month from April to December in 1990 and 1991. The weight of the O horizon varies seasonally and the water content in the O horizon varies according to the amount of antecedent rainfall and periods without rainfall. The mean weight of the O horizon in May is about 0.5 kg/m2; the water content in the O horizon is about 0.2 kg/m2 during the period without rainfall and the maximum weight of water measured was 1.2kg/m2 after rainfall. In this study, 0.2 kg/m2 was used as the mean weight of the water content in the O horizon for calculation of heat storage.
Energy balance
The energy balance at the surface of the O horizon is represented as
Rn+Qt+Qe+Qg+ƒ¢Qs=0
(1) 
E=-ƒÏ•ECe•E U(qs-qa) For convenience, Ch=Ce is assumed, although they exhibit different behavior depending on stability and wind shear. However, the drawback in applying this method is that the specific humidity at the surface (qs) is difficult to measure or determine accurately. 
